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1. GENERAL

1.1 This bulletin is intended to provi de REA borrowers,
consul ting engineers, contractors and other interested parties
with technical information for use in the design and construction

of REA borrowers' tel ephone systens. It discusses, in
particul ar, the nethods used in cal culating the power
requirenents for central offices. It provides neans to calcul ate

the required capacities of the storage batteries and charging
equi pnent for particular applications.

1.2 This bulletin replaces REA TE&QCM 302, Power Requirenents for
Digital Central Ofice Equipnment, |Issue No. 6, dated April 1989.
This bulletin provides power cal cul ati on nethods for various
digital, stored programcontrolled central office equipnent.

1.3 GCeneral specifications governing storage battery and
char gi ng equi pnent for proposed Central Ofice Equi pnent (CCE)

are covered in Itens 12.1 and 12.2, Part |11, of Bulletin 1753E-
001 (Form 522), "REA Ceneral Specification for Digital, Stored
Program Controll ed Central Ofice Equipnent."” Based on these

general specifications, determ nation of the required capacities
of battery and charger is nmade by the manufacturer

2. BASIS FOR CALCULATIONS

2.1 Charging equipnment furnished with a central office should
have sufficient capacity to supply the dc power necessary for the
satisfactory operation of the office during the busy hour. This
i ncludes the dc requirenents for carrier, |oop extenders, voice
frequency repeaters, and dc-dc converters or dc-ac inverters to
oper ate i nput/output devices.

2.1.1 Determnation of the requirements for enmergency generating
and chargi ng equi pnent is covered in Bulletin 1751E- 320,

"Emer gency Generating and Chargi ng Equi pnrent." A suggested

met hod of charger size conputation is provided in Figure 8.

2.2 Charging equipnent for digital central offices should be
provi ded on one of the foll ow ng bases:

(a) Two chargers either of which is capable of carrying the
full office |oad; or

(b) Three chargers each of which is capable of carrying
hal f the office | oad.

Arrangenent (a) may be used in any central office power system
Arrangenent (b) may offer potential cost savings when applied to
power requirements in relatively large digital, stored program
controlled offices.
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2.3 Storage Battery

2.3.1 The storage battery furnished with a central office should
have sufficient capacity to supply the dc power necessary to
sustain satisfactory operation of the exchange for the period
speci fi ed.

Specific REA mnimumrequirenents are in 7 CFR 1755.522, which is
al so contained in Part 11l of REA Bulletin 1753E-001 (Form 522).
Appropriate all owances shoul d be included for any equi pnent which
is normal |y ac operated but arranged for dc operation in case of
an ac failure. See paragraph 1.3 of this bulletin for |ocation
of specific requirenents in central office equi pnment

speci fications.

2.3.2 The m nimum usable voltage to be delivered to the centra
of fice equi pnment during battery di scharge should be determ ned
using COE manufacturer's design criteria. Wen power flows from
the battery through the power board to the equi pnent, a voltage
drop (IR 1oss) is experienced as a result of the resistance of
the current carrying conductors. |In many cases equi pnent design
is based on 44 volts being available at the power entry to the
bay. Performance of the digital COE at voltages | ess than 44
vol ts becomes unpredictable. For effective design, voltage drop
fromthe source to the equi pnent bay is considered by allocation
as follows:

Battery to Power Board 0.5
Power Board to Equi pnrent Bay 0.5
M ni mrum Equi pnent Vol t age 44. 0
Tot al 45V dc - 45.0 Vdc

In the case of a 24-cell battery (45/24) = 1.88 volts per cel
becones the m ni num operati ng vol t age.

2.3.3 The conputation of battery size to neet the site power
requirenent is described in Figure 7 - Estimating Tel ephone
Battery Sizes. This nmethod permts conputation with differing
nunbers of hours of reserve and nunbers of cells in the battery
string. The conputation is applicable to | ead-acid batteri es,

| ead antinony, or |ead-calciumbatteries (see manufacturer's data
for capacity, dinensions, etc.).

2.3.4 REA recommends that the battery provided should have the
capacity to maintain the central office |oad for a period of

8 hours. Systens that are equi pped with enmergency generators are
all owed to reduce the 8 hours to a 3-hour reserve tine.
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2.3.5 Determnation of battery capacity to be supplied should be
based on power outages experienced at the site and on the

eval uation of the future performance of the ac power system

Anot her consideration is the size of the dc |oad to be suppli ed.
Smal | el ectromechani cal switching systens have a |imted anount
of fixed power consum ng devices, while a large part of system
devices only require power when in use. As a result battery
capacity determ nations were made assum ng busy hour sw tching
activity. The tel ecomrunications industry considers 8 busy hour
battery capacity appropriate for nost small installations. The
expectation of 8 consecutive busy hours of usage follow ng a
power interruption was negligible, resulting in battery power
bei ng usable for |longer than the 8-hour period. Power
consunption in digital swtching equipnment is al nost constant,
whet her or not calls are being processed. |In addition, the total
power consumed by digital switches is greater than the

el ectronechani cal systens. The concept of "busy hour drain" has
lost its inpact in digital offices where the operating drain
represents the constant | oad. The solution nost often used is to
provi de an energency generator to supply power on a |long-term
basis and to install a battery with 3 hours capacity.

3. CALCULATIONS

3.1 The follow ng sanple cal cul ati ons descri be the suggested
procedure to determ ne the power requirenents for digital, stored
program controlled central office equipnent. Sanple cal cul ations
are included for the foll owm ng sw tching equi pnent types:

System
Manuf act ur er Desi gnati on

Figure 1 - Northern Tel ecom Dvs- 100, Dvs-10

Figure 2 - Sienmens Stronberg-Carlson DCO

Figure 3 - Redcom VDX

Figure 4 - AT&T 5 ESS

Figure 5 - Mtel GX5000
3.2 Figure 6 lists various power requirenents for | oop
extenders, voice frequency repeaters, carrier equipnment and ot her
equi pnent .
3.3 Figure 7 illustrates the nethod used in determning the
capacity of a storage battery required for a particul ar
application. This figure also illustrates, in Exanple 2, a

met hod for cal cul ati ng the anpere-hour reserve of existing
batteries when the current requirenent of the central office

equi pnment is changed as a result of equi pnent additions or higher
than anticipated calling rates, etc.
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3.4 Figure 8 illustrates the suggested nethod used in
determ ning charger capacity required for a particular
application. [If 110 percent of the rated output of the charger

is equal to or greater than the cal cul ated charger dc current
requi renent, the charger is considered as satisfactorily neeting
the specification requirements. Three suggested solutions in
terms of the nunber of chargers and their capacity are included.

3.5 In sone cases specialized equipnment requires power at a

vol tage different fromthe -48V dc central office battery. Dc-dc
converters can be supplied at +24V dc, +48V dc, +130V dc and

ot her values. These other voltages are used to supply radio and
carrier equi pnment operated at -24 volts, coin collect circuits at
+130 volts and other equipnent. The power required by the dc-dc
converters has to be included in the total load to be carried by
the central office dc power system

3.6 It should be kept in mnd that the cal cul ati on net hods shown
in this section are to provide estimates only. Engineering
judgnent has to be used for each individual application. It is,
therefore, recomended that the nmanufacturer of the system be
consulted for specific applications.
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Figure 1 NORTHERN TELECOM D\MVS- 100

CC Frane W4 Menory Shel ves
/O Frame EEW2 Disk + 1 Mag Tape

X 24 Amps
x 14 Amps

DC DRAIN

1. Basic (CPUY

2. PDC Bays X 6.5 Anps
3. LAMA or CAMA (10 Anps)
4. Conbi ned Network Frane
5. Doubl e Shelf Network

6. DIC x 8.5 Anmps
7. MM x 3.3 Anps
8. T™ X 2.2 Amps
9. LG&C x 8.5 Amps
10. Line Circuits LCE

Custoner Drain

DMS Current Total

Not e 1:

W= 2 way CCS per

X 8.2 + AW (Note 1)

line inunit drain formul a

Subt ot al

78.5
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Figure 1.1 NORTHERN TELECOM DWVs- 100
EXAMPLE
1000 Lines, 50 Digital Trunks, 50 Anal og Trunks, 3.2 CCS/Line
DC DRAI N
1. Basic (CPUY 78.5

CC Frane W4 Menory Shel ves
/O Frame EEW?2 disk + 1 Mag Tape Drive

2. PDC Bays 1 x 6.5 Anps 6.5

3. LAVA or CAMA, 10 Anps

4. Conbined Network Frame 1 x 24 Anps 24.0
5. Double Shelf Network  x 14 Amps -
6. DIC 1 x 8.5 Anps 8.5
7. MIM 4 x 3.3 Anps 13.2
8. T 1 x 2.2 Amps 2.2
9. L& 1 x 8.5 Anps 8.5
10. Line Grcuits LCE 1 X 8.2 + AW (Note 1) 21.0
(Sample =1 x 8.2 + 4 x 3.2 = 21)

Subt ot al 162. 4
Custoner Drain 20 20.0
DMS Current Total 182.4

NOTE 1: W= 2 way CCS per line in unit drain formula
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Figure 1.2 NORTHERN TELECOM DMS- 100

HEAT DI SSI PATI ON

Heat
Di ssi pation
Per Frane Total Heat
Type of Frane Quantity (Watts/ Hr) Di ssi pati on

Central Control Conpl ex 1720

| nput / Qut put Frame 850

M scel | aneous Equi prment 220

Net wor k Combi ned 1000

Di gital Trunk Equi prment 1120

Trunk Modul e Equi prrent

Franme 480

Li ne Concentrating

Equi prent 1050

Li ne Group Equi prent 980

Power Distribution Center 200

TOTAL WATTS/HOUR
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Figure 1.3 NORTHERN TELECOM DMs- 100

1400 Li nes,

HEAT DI SSI PATI ON

Type of Frane

Central Control Conpl ex
| nput / Qut put Frame

M scel | aneous Equi prment
Net wor k Combi ned

Di gital Trunk Equi prment

Trunk Modul e Equi prrent
Franme

Li ne Concentrating
Equi prent

Li ne Group Equi prent

Power Distribution Center

50 Digita

EXAMPLE

Trunks, 50 Anal og Trunks, 3.2 CCS/L
Heat
Di ssi pation
Per Frane Total Heat
Quantity (Watts/ Hr) Di ssi pati on
1 1720 1720
1 850 850
1 220 220
1 1000 1000
1 1120 1120
2 480 960
1 1050 1050
1 980 980
1 200 200

TOTAL WATTS/HOUR

8100



rayc 1z

Figure 1.4 NORTHERN TELECOM STANDARD DWMS- 10 400 SERI ES

DC DRAI N
Basi ¢ System _25.0 Amps
DCM Shel ves Xx 4.0 = _ Ams
DCl  Shel f x 3.0 = _ Ams
SCM 10S x 10.0 = _ Ams
P. E. Shelf x 0.75 = _ Ams
LCE Lines x 0.015 = _ Ams
BMC x 5.0 = __  Amws
D.C./AC Inverter (0.5 KW x 15 = _ Ams

Total = __ Amws
Heat Di ssipation
D.C. Drain

Nort hern Tel ecom DV5-10 400 CGeneric (3 Bay)

Basi ¢ System ~30.0 Amps
P.E. Shelf x 0.75 = _ Ams
DCM Shel f Xx 4.0 = _ Ams
LCE Lines x 0.015 = _ Ams

Total = __ Amws
Heat Di ssipation
D.C. Drain x 52 Vatts
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Figure 1.5 NORTHERN TELECOM STANDARD DMS- 10 400 SERI ES
Exanpl e #1
576 Trunks,

nes, 1 RCM 1 SLG9, 1 RSLE, 1 RSLM

@3.2 CCS/line

DC Drain

Basi ¢ System ~25.0 Amps
DCM Shel ves X 4.0 = ~16.0 Amps
DCl  Shel f Xx 3.0 = 3.0 Ams
SCM 10S x 10.0 = ~10.0 Anmps
P.E. Shelf Xx 0.75 = 1.5 Amps
LCE Li nes 5000 x 0.015 = _75.0 Anmps
BMC 2 x 50 = ~10.0 Anmps
D.C./AC Inverter (0.5 KW 1 x 15.0 = ~15.0 Amps

Total = 155.5 Anmps

Heat Di ssipation
DC Drain 155.5 x 52 = 8086 Watts
Exanpl e #2
Nort hern Tel ecom DV5-10 400 CGeneric (3 Bay)
1280 Lines, 144 Trunks, @3.2 CCS
Basi ¢ System ~30.0 Amps
P.E. Shelf 2 x 0.75 = 1.5 Amps
DCM Shel f 1 x 4.0 = 4.0 Anmps
LCE Li nes 1280 x 0.015 = ~19.2  Amps
Total = 54.7 Amps

Heat Di ssipation
D.C. Drain 54.7 x 52 = 2844 \atts
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Figure 1.6 NORTHERN TELECOM STANDARD DWMB- 10 400 SERI ES
(Page 1 of 2)

1 - Standard 400 Series AVPS
Basi ¢ System Current Drain 25.0
Net wor k Modul e (Max. = 2 Mdul es) 12.0
DCM Shel f 4.0
DCl  Shel f 3.0
SCv 10 (DVs-1) Shel f 4.0
SCM 10S (SLGC 96) Modul e 10.0
Mag Tape Bay 7.8
BMC (each) 5.0
DO AC I nverter 0.5 KW 15.0
DO AC I nverter 1.0 KW 26.0
P. E. Lines 0. 020
P.E. Shelf (with service circuits) 0.75
LCM Li nes (per line) 0. 015

2 - DVB-10 400 Series (3 bay) S
Basi ¢ System Current Drain 30.0
(i ncludes conbi nati on CPU Net wor k
shel f and GPI O shel f)

3 - DVB-10 400 series (2 bay) AMPS
CONTROL AND TRUNK BAY
CPU Network Shelf (5.8 anps ea. two required) 11.6
GPl O Shel f 4.8
T & M Shel f 2.9
PCCM Shel f 1.5
DAT Shel f 2.9

LI NE AND TRUNK BAY

Two Shelf LCM (E/ W 640 Lines) 9.6
Bay Supervisory Panel 0.2
DAT Shel f each (max. = 2 shel ves) 2.9
4 - DVB-10 400 Series (1 bay) AMPS
CPU Network Shelf (5.8 anps ea. two required) 11.6
T & M Shel f 2.9
PCCM Shel f 1.5
DAT Shel f 2.9

FSP (Frame Supervisory Panel) and
LCM Shel f (E/ W 256 |ines) 4.8
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Figure 1.6 NORTHERN TELECOM STANDARD DWMB- 10 400 SERI ES
(Page 2 of 2)

OPM ANVPS

One Cabi net 15.0

Li ne Current 0. 015/ L
OPSM ANVPS

One Cabi net 9.0

Li ne Current 0. 015/ L
RSLM S

RSLM Bay 6.0

Li ne Current 0. 015/ L
RSLE S

RSLE Bay (up to 512 lines) 10.5

RSLE Bay (from 512 to 1024 |ines) 21.0

Li ne Current 0. 015/ L
RLCM ANVPS

RLCM Bay 10.0

LCE Bay 0.015/L
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Figure 2 SIEMENS STROVBERG - CARLSON DCO- E/ DCO- SE

(Page 1 of 3)

DC DRAI N

1. CONTROL & NMAI NTENACE FRAME (CVF)

DCO-E CVF (ONE PER DCO- E) 1 X 2400
DCO- SE CVF (ONE PER DCO- SE) 1 X 2000

2. LOCAL LINE SWTCH FRAME (LLS) (DCO-E & DCO SE)

Quantity of Lines X CCS/L X 0.069 (LOAD =
Quantity of Lines X 0.158 (IDLE) =

Quantity O Line CUAs X 30.0
Quantity of RLG Host CUAs X 31.0
Quantity of SLC Host CUAs X 158.0
Quantity of LLS Frames X 306.0

TOTAL LLS FRAME POWER REQUIREMENTS

3. LINE/ TRUNK FRAME POWER (LTF) (DCO E ONLY)

Quantity of DTM- Receiver PWBAs
Quantity of DTMF Sender PWBAs
Quantity of TMF Recei ver PWBAs
Quantity of TMF Sender PWBAs
Quantity of Busy Verification PWBAs
Quantity of Anal og Trunk PWBAs
Quantity of LTF CUAs

X X X X X X X

TOTAL LTF POWER REQUIREMENTS

4. DIG TAL TRUNK FRAME POAER (DTF) (DCO E O\LY)

Quantity of T1 Interface PWBAs X
Quantity of Message Assenblers X
Quantity of DTF CUAs

TOTAL DTF POWER (WATTS)

5. POAER RI NG NG & TEST FRAME POAER (PRTF) (DCO-E

19.

® N wo o
WNWWOOULOoOWw
I

19.

11.
57.
67.4 =

w N
I

ONLY) WATTS

Power Ringing & Test Frane 1 X

TOTAL PRTF POWER REQUIREMENTS

92.0 =92.0
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Figure 2 SI EMENS STROVBERG CARLSON DCO- E/ DCO- SE
(Page 2 of 3)

DC DRAI N

6.

DATA COLLECTI ON FRAME POMER ( AMAF) / (DCF) (DCO E & DCO SE) WATTS

AMA Frane (E/ W Tape Drives)
CODC Data Col | ection Frane

TOTAL AMAF/DCF POWER REQUIREMENTS

X 495.0 =
X 523.0 =

COMMON EQUI PMENT FRAME POMER (CEF) (DCO E) & DCO- SE) WATTS

Vari abl e (Dependent on OEM Equi prent

TOTAL CEF POWER REQUIREMENTS

UNI VERSAL PONER FRAME (DCO-SE ONLY)

Uni ver sal Power Frame (UPF)
Expanded Ri ngi ng CUA

*Uni versal Service CUA

*Uni versal Trunk/ Service CUA
*Uni versal Trunk CUA

*Cust omber Trunk G oup CUA
Quantity of DTM- Recei ver PWBAs
Quantity of DTMF Sender PWBAs
Quantity of TMF Recei ver PWBAs
Quantity of TMF Sender PWBAs
Quantity of Busy/Verification PWBAs
Quantity of Anal og Trunk PWBAs

TOTAL UPF POWER REQUIREMENTS

REMOTE LI NE SWTCH POAER (RLS)

RLS Frane (1080 Lines Maxi mum 1
Quantity of Lines X
Quantity of Lines

Quantity of Line CUAs
Quantity of RLG CUAs
Quantity of SLC CUAs

:

I nstal | ed)

WATTS

92.
70.
155.
155.
132.
107.
19.

XXX XXX XXXXXX
NWOUOoOWwWwoOOoOOoOoOoOo
1l

©N W o

X 906. 0 =906. 0
X 0.069 (LQAD) =
X  0.158 (1DLE) =
X 30.0 =
X 31.0 =
X 158.0 =

TOTAL RLS FRAME PONER REQUI REMENTS

*ONLY 3 CUAs TOTAL CAN BE EQUI PPED
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Figure 2 STROVBERG CARLSON DCO E/ DCO- SE
(Page 3 of 3)

DC DRAIN

10. REMOTE LINE SWTCH - 450 PONER (DO WATTS
Basi ¢ DC Power (Maxi mumn) = 1200
Maxi mum Al | owed Cust oner Power = 250
RLS-450 DC POWER TOTAL WATTS (Maximum) = 1450
RLS- 450 RATED AC PONER | NPUT ( Typi cal) = 6000

(Based on col d weat her heating plus maxi mumshort term |l oad.)

SYSTEM DC POAER SUMVARY

11. DCO E SYSTEM PONER WATTS

TO

TO

12.

Total Control & Mintenance Frane Power = 2400
Total Local Line Switch Power =
Total Line/Trunk Franme Power =
Total Digital Trunk Frane Power =
Total Power Ringing & Test Frane Power =92.0
Total AMAN Data Coll ection Frane Power =
Total Common Equi prrent Frane Power =

TAL DCO-E SYSTEM DC POWER REQUIREMENTS = AMPS
TAL DCO-E DC BUSY HOUR LOAD (Total DC Power divided by
52.1 Volts) =
DCO- SE SYSTEM PONER WATTS
Total Control & Mintenance Frame Power = 2000

Total Local Line Switch Franme Power =
Total AMA Data Col |l ection Frane Power =
Total Universal Power Franme Power =
Total Common Equi prrent Frane Power =

TOTAL DCO- SE SYSTEM DC PONER REQUI REMENTS =

TOTAL DCO- SE DC BUSY HOUR LOAD = AVPS
(Total DC Power divided by 52.1 Volts)
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Figure 2.1 SIEMENS STROVBERG CARLSON DCO- E/ DCO- SE
(Page 1 of 3)

1000 LINES AT 3.2 CCS

Exanpl e

1. CONTROL & NAI NTENANCE FRAME POAER ( CVF)

DCO- E
DCO- SE

1 X 2400
1 X 2000

2. LOCAL LINE SWTCH FRAME (LLS) (DCO-E & DCO SE)

Quantity of Lines 1000 X 3.2 CCS/L X 0.069 (LOAD)
Quantity of Lines 1000 X 0. 158 (I DLE)
Quantity of Line CUAs 12 X 30.0
Quantity of RLG Host CUAs 0 X 31.0
Quantity of SLC Host CUAs 0 X 158.0
Quantity of LLS Host CUAs 1 X 306.0
TOTAL LLS FRAME(S) POWER (WATTS)

3. LINE/ TRUNK FRAME POAER (LTF) (DCO-E ONLY)
Quantity of DTM- Recei ver PWBAs 2 X 19.3
Quantity of DTMF Sender PWBAs 2 X 5.0
Quantity of TMF Recei ver PWBAs 2 X 8.5
Quantity of TMF Sender PWBAs 2 X 3.9
Quantity of Busy Verification PWBAs 2 X 2.3
Quantity of Anal og Trunk PWBAs 0 X 8.2
Quantity of LTF CUAs 2 X 19.3
TOTAL LTF POWER (WATTS)

4. DI A TAL TRUNK FRAMVE POAER (DTF) (DCO-E ONLY)
Quantity of T1 Interface PWBAs 5 X 11.2
Quantity of Message Assenblers 0 X 57.3
Quantity of DTF CUAs 1 X 67.4

TOTAL DTF POWER (WATTS)

5. POAER RI NG NG & TEST FRAME POAER (PRTF) (DCO-E ONLY)

Power Ringing & Test Frane

TOTAL PRTF POWER (WATTS)

1 X92.0

WATTS

= 2400
= 2000

1
=
=
(o]
(o]
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Figure 2.1 SIEMENS STROVBERG CARLSON DCO- E/ DCO- SE
(Page 2 of 3)

Exanpl e
6. AMAF/ DATA COLLECTI ON FRAME (AVAF/ CODC) (DCO-E & DCO SE) WATTS
AVA Frane X 495.0 =
CODC Data Col | ection Frane X 5b23.0 =
TOTAL AMAF/DCF POWER (WATTS) = 0

7. COMMON EQUI PMENT FRAME POMER (CEF) (DCO E) & DCO- SE)

Vari abl e (Dependent on OEM Equi prrent | nstal | ed)

TOTAL CEF POWER (WATTS) = 0
8. UNI VERSAL POAER FRAME (DCO SE ONLY) WATTS
Uni ver sal Power Frame (UPF) 1 X 92.0 = 92.0
Expanded Ri ngi ng CUA X 70.0
*Uni versal Service CUA X 155.0 =
*Uni versal Trunk/ Service CUA 1 X 155.0 155.0
*Uni versal Trunk CUA 1 X 132.0 132.0
*Cust omber Trunk G oup CUA 1 X 107.0 = 107.0
Quantity of DTM- Receiver PWBAs 2 X 19.3 38. 6
Quantity of DTMF Sender PWBAs 2 X 5.0 10.0
Quantity of TMF Recei ver PWBAs 2 X 8.5 = 17.0
Quantity of TMF Sender PWBAs 2 X 3.9 7.8
Quantity of Busy/Verification PWBAs 2 X 2.3 4.6
Quantity of Anal og Trunk PWBAs 0 X 8.2 = 0
TOTAL UPF POWER (WATTS) = 564.0
9. REMOTE LINE SWTCH POAER (RLS)
RLS Frane (1080 Lines Maxi mum 1 X 906.0 = 906.0
Quantity of Lines 1000 x 3.2 CCS/L X 0.069 = 220.8
Quantity of Lines 1000 X 0.158 = 158.0
Quantity of Line CUAs 12 X 30.0 = 360.0
Quantity of RLG CUAs X 31.0
Quantity of SLC CUAs X 158.0 =
TOTAL RLS FRAME POWER (WATTS) =1644. 8

*ONLY 3 CUAs TOTAL CAN BE EQUI PPED



Figure 2.1 SIEMENS STROVBERG CARLSON
(Page 3 of 3)

Exanpl e

10. REMOTE LINE SWTCH - 450 POAER (DQ)

TYPI CAL Basi c RLS-450 (Maximum
CUSTUMBER POAER ( 250W Maxi mum)

TOTAL RLS-450 DC POWER TOTAL WATTS (Maximum)

RLS-450 Rated Ac Power |nput (Typical)

rayc <.

DCO- E/ DCO- SE

= 1200

= 6000

(Based on typical cold weather heating plus maxi mumshort term system| oad.)

11. SYSTEM DC POAER SUWARY

1. DGO E SYSTEM PONER

Total Conmmon Control Frane Power

Total Local Line Switch Power

Total Line/Trunk Franme Power

Total Digital Trunk Frane Power

Total Power Ringing & Test Frane Power
Total AMAN Data Coll ection Frane Power
Total Common Equi prrent Frane Power

TOTAL DCO-E SYSTEM DC POWER REQUIREMENTS
TOTAL DCO-E DC BUSY HOUR LOAD (TOTAL WATTS/52.1 VOLTS)

12. DGO SE SYSTEM PONER

Total Control & Mintenance Frane Power
Total Local Line Switch Franme Power
Total AMA Data Col |l ection Frane Power
Total Universal Power Franme Power

Total Common Equi prrent Frane Power

TOTAL DCO-SE SYSTEM DC POWER REQUIREMENTS

TOTAL DCO- SE DC BUSY HOUR LQAD ( TOTAL WATTS/52.1 Vol ts)
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FIGURE 3 REDCOM NMDX

DC DRAIN
Quantity Mul tiply By Anps
MBU Shel ves (One per 40 Lines) 3.5
HEAT DI SSI PATI ON
Heat Dissipation (Watts) = 52.1 x DC Drain = Watts
EXAMPLE
150 Li nes
DC DRAIN
Quantity Mul tiply By Anps
MBU Shel ves (One per 40 Lines) 4 3.5 14
HEAT DI SSI PATI ON
Heat Dissipation (Watts) = 52.1 x DC Drain 14 = Watts




FI GURE 4 AT&T 5ESS SW TCH
(Page 1 of 2)

DC DRAIN
1. Basic (AMand CM
2. No. of Disk Drive Units -
3. No. of Switching Mdul es w 32My Menory -
4. No. of MvBUs -
5. No. of LUs -
6. No. of TUs -
7. No. of DCTUs -
8. No. of GDSUs -
9. No. of DLTUs -
10. No. of DLTU Packs -
SUBTOTAL

Addi tional Drains

TOTAL DC Drain

rayc o

.30 Anps
.94 Anps
.20 Anps
.60 Anps
.18 Anps
.00 Anps
.61 Anps
.02 Anps
.12 Anps

55.76
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FI GURE 4 AT&T 5ESS SW TCH
(Page 2 of 2)

HEAT DI SSI PATI ON

Heat
Di ssi pation
Per Frane Total Heat
Type of Frane Quantity (BTUs) Di ssi pati on

Basic (AM and CM 9931. 42 _
No. of Disk Drives 231.54 _
No. of Swi tching Mdul es 1770. 41 _
No. of MvBUs 36. 27 -
No. of LUs 997. 42 -
No. of TUs 32.95 -
No. of DCTUs 356. 22 -
No of GDSUs 108. 05 -
No. of DLTUs 174. 55

TOTAL BTUs



FIGURE 4.1 AT&T 5 ESS SW TCH

(Page 1 of 2)

EXAMPLE

1 SMOfice with 1000 Anal og Li nes,
12 Anal og Trunks, and 192 Digital Trunk G

DC DRAIN
1. Basic (AMand CM
2. No. of Disk Drive Units
3. No. of Switching Mdul es w 32My Menory
4. No. of MvBUs
5. No. of LUs
6. No. of TUs
7. No. of DCTUs
8. No. of GDSUs
9. No. of DLTUs
10. No. of DLTU Packs
SUBTOTAL

Addi tional Drains

TOTAL DC Drain

4 x 1
1 X 9
11 x 0
3 X 5
4 x 0
1 X 2
3 x 0
1 x 0
8 x 0
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rcuits.

.30 Anps
.94 Anps
.20 Anps
.60 Anps
.18 Anps
.00 Anps
.61 Anps
.02 Anps
.12 Anps

55.76

16. 80

0.72

95. 43

95. 43
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FIGURE 4.1 AT&T 5ESS SW TCH
(Page 2 of 2)
EXAVPLE
1 SMOfice with 1000 Anal og Li nes,
12 Anal og Trunks, and 192 Digital Trunk Grcuits

HEAT DI SSI PATI ON

Heat
Di ssi pation
Per Frane Total Heat
Type of Frane Quantity (BTUs) Di ssi pati on

Basic (AM and CM 1 9931. 42 9931. 42
No. of Disk Drives 4 231.54 926. 16
No. of Swi tching Mdul es 1 1770. 41 1770. 41
No. of MwBUs 11 36. 27 398. 97
No. of LUs 3 997. 42 2992. 26
No. of TUs 4 32.95 131. 80
No. of DCTUs 1 356. 22 356. 22
No of GDSUs 3 108. 05 324.15
No. of DLTUs 1 174. 55 174.55

TOTAL BTUs 17005. 94



FIGURE 5 M TEL GX5000

D.C. DRAIN

EQUI PMVENT QUANTI TY

First peripheral pair and Main
control (includes all features
AMA, matrix and first cabinet) 1

Addi ti onal peripheral pair
Addi ti onal cabi net

Single Party line card (16 ckts)
DS1 trunk card (2 spans)

Uni versal line card (6 ckts)

Total D.C. Drain

Converted to AMPS (Watts/Battery Vol tage)

rayc c«i

MULTI PLY BY WATTS

460

105

PO =
© |© |[O

= Watts/52

Heat dissipation = Watts or (3.41 X WAt t s)

460

Watts

Anps

BTU
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FIGURE 5.1 M TEL GX5000

Exanpl e System 1008 lines, 96 Digital Trunks

D.C. DRAIN
EQUI PMVENT QUANTITY  MITIPLY BY WATTS

First peripheral pair and Main
control (includes all features

AVA, matrix and first cabinet) 1 460 460
Addi ti onal peripheral pair 2 96 192
Addi tional cabi net 1 105 105
Single Party line card (16 ckts) 63 _10 630
DSI trunk card (2 spans) 2 29 58
Universal line card (6 ckts) 0 9 0
Total D.C. Drain 1,445 Watts

Converted to AMPS (Watts/Battery Voltage) = 1,445 Watts/52 = 27.7 Amps

Heat dissipation = 1,445 Watts or (3.41 X 1,445 Watts) = 4927 BTU
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Figure 6 TRANSM SSI ON ELECTRONI CS CURRENT DRAI N

48-Volt Battery Drain
Amperes Per Unit

Equi prent
Loop Extenders 0. 075

VF Repeaters

1. Negative |npedance 0. 035
2. Hybrid 0. 035
3. Automatic Gain Control 0. 080
4. Loop Extender/ Repeater Conbination 0. 100
5. Automatic Gain Control
Loop Extender/ Repeater Conbi nation 0. 200
Carrier Systens
1. Dl or D2 3.0
2. D3 (24 Channel) 0.7
3. D4 (24 Channel) 0.35
4. T1 Span Line 0.6
5. Station Carrier (1 Channel) 0.04
6. Station Carrier (Milti-Channel) Per Channel 0.1
7. Pair Gain Devices (Switching)
(See Notes 1 & 2 for Ofice End)
Echo Cancell er
1. VF (1 Channel) 0. 075
2. Digital (24 Channel) 1.7
Remote Office Line Test
1. Test Console (110V ac, O0.4A) 0.7
2. Renote Termi nal 0.7

120V, 60Hz Load
Mai nt enance and Control Center Amperes Per Unit (Note 3)
Co-l ocated with CCE

Vi deo Di splay (CRT) 0.5

Printer (1200 Baud) 0.5
Renot el y Locat ed:

Tel etypwiter (e/w 300 Baud Modem 0.35

NOTES:

1. Refer to the manufacturer's data sheets for specific current drain
requi renents.

2. Line concentrators or other pair gain devices incorporating swtching
functions are generally locally powered at renote site.

3. Voltage: 95 to 128V ac - Frequency: 48 to 65Hz
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Figure 7 ESTI MATI NG TELEPHONE BATTERY SI ZES

8- Hour Anpere Hour Capacity Required
for Each Anpere of Load

Nurmber of Hours Final Cell Voltages
Reserve 1.75 1.80 1.85 1.88 1.90 1.95
1 2.2 2.5 2.8 3.2 3.5 5.0
2 3.2 3.4 3.7 4.3 4.7 6.2
3 4.0 4.3 4.7 5.2 5.6 7.5
4 4.9 5.1 5.6 6.1 6.5 8.6
5 5.7 6.0 6.5 7.0 7.4 9.6
6 6.5 6.8 7.3 7.8 8.2 10.6
7 7.2 7.6 8.1 8.7 9.1 11.6
8 8.0 8.3 8.9 9.6 10.0 12.6
9 8.8 9.1 9.6 10.4 10.9 13.7
10 9.5 9.9 10.4 11.4 12.0 15.0
Vol tage (24 Cells) 42 43.2 44.4 451 45.6 46.8

EXAMPLES

1. Required: The capacity of a 24-cell battery to handle a 3-hour |oad of 34.0
anperes to a limted voltage of 45 volts

45/ 24 = 1.88
From the above chart, each anpere of load requires 5.2 anpere hours of capacity.

Total capacity required = 5.2 x 34.0 = 177 anpere hours. Select next |arger
catal og size

2. Calculate the anmpere hour reserve of an existing 24-cell, 480-anpere hour
battery with the load increased to 69 anperes to a final voltage of 1.88 volts

Formula: K = B/C
Wher e

K

8- hour anpere hour capacity required for
each anpere of | oad.

B = Anpere hour capacity of existing battery.
C = Actual current drain of all equipnent.
K = 480/69 = 7.0

On the chart, locate 7.0 in the 1.88-volt colum
and to the left read 5 hours of reserve.
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FIGURE 8 CHARGER CAPACITY

The battery charger has to supply power for operation of the COE. Its capacity
shoul d be great enough to carry the entire |oad, including peak power requirenents,

to avoi d taking power fromthe battery. Additiona
the battery after a power service interruption

EXAMPLE

Drain

capacity is required to recharge

66 Amps

Battery Discharged for 3 Hours and Recharged

in 12 Hours: 3 x 66 / 12 =
Cal cul ated Charger DC Current Requirenent

Rat ed Charger Capacity (as indicated in
Par agr aph 3. 4)

16.5 Anps
82.5 Anps

75 Amps

The charger capacity sizes comercially avail abl e include

2 @75 Amps -

3 @50 Amps -

Tradi ti onal arrangenent with
| oad sharing between the two
chargers

Potenti al cost saving over
buying two | arger units.
Potenti al operating cost
saving by operating only
two units.



